Maternal hyperglycemia improves fetal cardiac function during tachycardia-induced heart failure in pigs.
Fetal tachycardia often leads to cardiac failure, which in experimental settings can be prevented by direct fetal glucose-insulin administration. In this study, we hypothesize that similar effects can be obtained indirectly by inducing maternal hyperglycemia. Systolic and diastolic indices (dP/dt(max) and tau) of left ventricular function were measured by use of high-fidelity catheters during 180 minutes of aggressive atrial pacing ( approximately 300 bpm) in 12 preterm porcine fetuses. In 6 fetuses, maternal hyperglycemia (15 mmol/L) was induced for the last 120 minutes of pacing. The remaining fetuses served as controls. Glucose, insulin, and free fatty acid levels were determined, as was fetal myocardial glycogen content. Maternal glucose infusion led to significant fetal hyperglycemia and hyperinsulinemia but did not change the inherently low fetal levels of free fatty acids. There were no differences between groups with regard to dP/dt(max) (1025+/-226 and 1037+/-207 mm Hg, P=NS) and tau (20.6+/-2.0 and 21.4+/-1.6 ms, P=NS) at baseline (100%). During the 180 minutes of pacing, systolic function (dP/dt(max)) and diastolic function (tau) deteriorated more in the control group than in the hyperglycemic group (P<0.001 for both). At 180 minutes, dP/dt(max) was 62+/-18% of baseline in controls and 85+/-11% in hyperglycemic fetuses (P=0.03), and tau was 117+/-12% and 98+/-4%, respectively (P=0.004). Induced maternal hyperglycemia improves fetal cardiac function during fetal tachycardia and suggests a possible additional therapeutic option to improve the function of the failing fetal heart before or during antiarrhythmic therapy. The findings may be relevant in fetal heart failure in general.